June 5, 1962 m. s. bozimowski etal 3,037,455 

PUMPS 

Filed Sept. 4, 1957 2 Sheets-Sheet 1 




08/09/2004, EAST version: 1.4.1 



June 5, 1962 m. s. bozimowski etal 3,037,455 

PUMPS 

Filed Sept. 4, 1957 2 Sheets-Sheet 2 




08/09/2004, EAST Version: 1.4.1 



United States Patent 



3,037,455 

Patented June 5, 1962 



3,037,455 
PUMPS 

Mitchell S. Bozimowsbi and Henry J. Tamagne, Dear- 
born, Mich., assignors to Ford Motor Company, Dear- 
born, Mich., a corporation of Delaware 

Filed Sept 4, 1957, Ser. No. 682,045 
6 Claims. (CI. 103—4) 

This, invention relates to pumps and pumping mecha- 
nisms and more particularly to a pumping mechanism in 
which a pump having high amplitude, low frequency 
pulsating flow characteristic and another driven means 
are driven by a common shaft Although not so limited, 
the present invention contemplates the mounting of a 
pump of the rotary type having cooperating internal and 
external rotors with intermeshing lobes, for example, a 
gerotor on the same shaft as a pump of the vane type. 
Such an assembly is ideally suited as a combination oil 
pump for engine lubrication and vacuum pump for use 
in operating windshield wipers, with the rotary pump 
serving as the oil pump and the vane pump serving as the 
vacuum pump. 

A well known characteristic of this type of rotary 
pump is the high amplitude, low frequency pulsating 
flow delivery caused by finite amounts of fluid being 
trapped between the lobes of the inner and outer rotors 
and then delivered to the outlet of the pump. High 
pressures are developed in the pump and then suddenly 
relieved as the pump delivers the finite amount of fluid 
trapped between the lobes of the inner and outer rotors 
to the pump outlet . Such increases and decreases of 
pressure inside the pump cause a transient oscillating 
motion to be superimposed upon the steady state rotary 
morion of the rotors caused by its driving means. 

If a second pump or other driven means having sub- 
stantial rotational inertia were attached to the rotor of 
the rotary pump by means of a key or other short shaft, 
the transient oscillations of the driven rotor will cause 
severe torsional stresses to be produced within the key 
or short shaft resulting in fatigue failure, thereby render- 
ing the second pump or other driven means inoperative. 

This invention seeks to avoid difficulties of the above 
mentioned nature by providing a relatively long resilient 
drive shaft which is fixed to the driven member of the 
pump having high amplitude, low frequency pulsating 
flow characteristic, for example, the internal rotor of a 
rotary pump, at a considerable distance axially from the 
point on the shaft where the other driven means, for 
example, the rotor of a vane pump, is affixed. This 
provides a means of energy storage for the forces created 
by the oscillations of the driven member of the pump 
having the pulsating flow characteristic, of sufficient 
resiliency to absorb these oscillations repeatedly without 
fatigue failure. Thus, the portion of the shaft between 
which the two members are fastened winds and unwinds, 
so to speak, as the pulsations are delivered to it by the 
driven member of the pump having the pulsating flow 
characteristic and simultaneously drives the second driven 
means. 

Accordingly, an object of the present invention is the 
provision of a resilient, drive shaft having a driven mem- 
ber of a pump having high amplitude, low frequency 
pulsating flow characteristic affixed thereto at a sub- 
stantial distance axially from a point where another 
driven means is affixed. 

Another object of the invention is to provide a driven 
member of a pump having high amplitude, low frequency 
pulsating flow characteristic and another driven means 
mounted for actuation upon a common torsionally resili- 
ent shaft at such a distance axially from each other on 
the shaft that the oscillations produced by the driven 



member of the pump can be taken up by the length of 
shaft between the two members. 

A further object of the invention is to provision of 
a rotary oil pump for an internal combustion engine and 

5 a vacuum pump for the operation of windshield wipers 
mounted for actuation on a common shaft thereby effect- 
ing a saving in space and materials. 

Other objects and attendant advantages will become ap- 
parent as the specification is considered in conjunction 

10 with the accompanying drawings which show a preferred 
embodiment of the present invention in which: 

FIGURE 1 is a top plan view of two pumps incorporat- 
ing the driving means of the present invention; 

•FIGURE 2 is an elevational view of the pumps shown 

15 in FIGURE 1 a portion of which is in section; 

FIGURE 3 is a top plan view of the rotor assembly 
of the rotary pump; 

FIGURE 4 depicts a top plan view of the vane pump 
taken along the lines 4 — 4 of FIGURE 1; and, 

20 FIGURE 5 shows an elevational view of the shaft of 
the present invention. 

Referring now to the drawings in which like reference 
numerals . designate like parts throughout the several 
views thereof, there is shown in FIGURES 1 and 2, which 

25 illustrate a preferred embodiment of the invention, a 
rotary pump mechanism generally designated by the 
numeral 10 and a vane type pump mechanism general- 
ly designated by the numeral 11. The rotary pump 
has an inlet and outlet designated by the numerals 12 

30 and 13 respectively, while the vane pump has an inlet 
and outlet designated by the numerals 14 and 15 re- 
spectively. When the invention is employed in an in- 
ternal combustion engine as a combination oil pump and 
vacuum pump, the inlet 12 of the rotary pump is con- 

35 nected to receive oil from the oil pan and the outlet 13 
is connected to redeliver the oil to the engine under pres-f 
sure, while the vane pump inlet 14 is connected to the 
windshield wiper system of the automobile and the out' 
let 15 is open to the atmosphere to serve as an exhaust 

40 port for the pump. 

The rotary pump mechanism 10 may be of conven- 
tional construction employing a driven member, for ex? 
ample, inner rotor 16 having one less tooth than the outer 
rotor 17. The inner rotor 16 is provided .with a bore 
18 into which is fitted a sleeve 21 having a portion 22 

45 which is adapted to receive drive member or shaft 23. 
The sleeve 21 is affixed to the inner rotor 16 for rota-, 
tion therewith. It will be noted from FIGURE 1 thai 
the portion 22 is positioned a considerable distance above 
the rotor 16 and that the internal diameter of the sleeve 

50 21 below the portion 22 is considerably greater than the 
maximum diameter of the shaft 23, so that the rotor 16 
is driven by the shaft 23 only at that point where the 
portion 22 of the sleeve 21 engages the shaft. 
The vane pump mechanism employs a driven means, 

55 for example, a rotor 24 having a pair of vanes 25 and 

26 and the rotor is eccentrically mounted in the housing 

27 which has a central bore 28. The vanes are con- 
, structed of a graphite base composition bonded by a 

resin and are positioned in slots 31 and 32 in the rotor 
60 24. The edges of the vanes are urged against the bore 28 
by means of a helical spring 33 mounted on .a shaft 34 . 
which extends into the vanes and through the center of 
the rotor 24 and above the shaft 35 upon which the rotor 
24 is rotationally mounted. This shaft is affixed to the 
65 lower portion of the housing 27, for example, the housing 
27 may be oast around the shaft 35. The rotor 24 is pro- 
vided with a nut 37 preferable having a hexagonal shape 
both , externally and internally. The nut is press fitted 
into the material of the rotor. 24 and is adapted internally 



70 



to receive the end of 4he shaft 23. 
Referring now to FIGURE 5, the shaft 23 is shown in 
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detail and comprises an end portion 36 separated from 
the main body of the shaft 41 by <a portion of reduced 
diameter 42. There is also provided a skirt 43 adapted 
to fit in a second portion of reduced diameter. The shaft 
is preferably made from a metal exhibiting high torsional 
resiliency and high resistance to fatigue failure. For ex- 
ample, a case hardened steel such as SAE 1030 is ideally 
suited for construction of this shaft. 

The end 38 of the shaft 23 is positioned in the internal 
portion of the nut 37 with the portion of reduced diameter 
42 extending just above the nut The shaft 23 also ex- 
tends through the sleeve 21 and engages the portion 22 
of said sleeve. Thus, it is readily apparent that the shaft 
is coupled to the internal rotor 16 of the rotary pumping 
mechanism by means of portion 22 of sleeve 21, and to 
the rotor 24 of the vane pump by means of the nut 37. 

The drive shaft 23 can be driven by any power means 
but in the application where the rotary pump is utilized as 
an oil pump and the vane pump is utilized as a vacuum 
pump to operate windshield wipers, the shaft can con- 
veniently be driven by the distributor gearing of the in- 
ternal combustion engine upon which it is mounted. 

In the operation of the device, the shaft 23 is driven 
by a source of power, such as the distributor gearing there- 
by imparting a steady state rotation to the shaft 23 which 
in turn imparts a steady slate rotation to the internal 
rotor 16 and the external rotor 17 of the rotary pump 
and the rotor 24 of the vane pump. Both of these pumps 
therefore operate to bring fluids into their respective in- 
lets and to discharge the fluids from their respective out- 
lets. Superimposed upon the steady state rotation of the 
internal rotor 16 and the external rotor 17 is a transient 
oscillatory motion caused by the high amplitude, low 
frequency pulsating nature of the pumping action of the 
rotary pump. The vane type pump on the other hand is 
characterized by -a relatively steady flow when used as a 
vacuum pump for a windshield wiper mechanism at it is 
pumping air, a compressible fluid. 

Mounting these two pumps on -a common shaft results 
in a saving of space and material with an attendant cost 
reduction. However, the connection (drive shaft 23) be- 
tween these two pumps must be capable of absorbing the 
energy created by the transient oscillatory motion of the 
rotors of the rotary pump. 

The comparatively long torsionally resilient shaft 23 
is ideally suited to absorb this energy as it is capable of 
torsional flexure of sufficient degree to provide a proper 
connection between the two pumps without danger of 
failure due to fatigue. As can readily be appreciated 
by reference to FIGURE 1, the connection of the internal 
rotor 16 to the shaft 23 by means of the portion 22 of 
the sleeve 21 is spaced a considerable distance axially 
from the connection of the rotor 24 to the end 38 of the 
shaft 23 by means of the nut 37. This permits the tor- 
sionally resilient shaft 23 to flex torsionally between these 55 
two connections so that the energy difference between the 
internal rotor 16 of the rotary pump and the rotor -24 
of the vane pump caused by the transient oscillatory mo- 
tion of the internal rotor of the rotary pump can be 
readily absorbed without danger of fatigue failure of the co 
connection. 

The reduced portion 42 of the shaft 23 provides a safety 
feature, for if the shaft 23 fails due to the torsion de- 
scribed above, it will fail at this point where the shaft ^ 
has the least cross-sectional area. This insures the proper ° 
operation of the. rotary pump, which, when used as the 
oil pump of an internal combusition engine, is critical, for 
the oil pump of the engine must be kept in operation even 
though the. shaft may fail at the point 42. The sleeve 
43 prevents the shaft 23 from moving down against the 
spring system 33 as it abuts the top of the portion 22 of 
the sleeve 21. " , . 

Thus the present invention provides . a simple, inex- 
pensive and reliable common drive for a pump having 
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pulsating flow characteristics and another driven means. 
We claim as our invention: 

1. In a pumping mechanism, a positive displacement 
fluid pump having high amplitude, low frequency pulsat- 

5 ing flow characteristics, said fluid pump having a driven 
member, said driven member having a bore positioned 
therein, a sleeve positioned in said bore and affixed to said 
driven member, a rotatable torsionally resilient drive shaft 
affixed to said sleeve a substantial distance from one end 
10 of said torsionally resilient drive shaft, a source of power 
operatively connected to said torsionally resilient drive 
shaft at a point axially spaced from said sleeve for caus- 
ing said torsionally resilient drive shaft to rotate, said 
fluid pump imparting an oscillatory motion to said driven 
15 member aid to said torsionally resilient drive shaft when 
in operation to impose an oscillatory motion upon its ro- 
tary motion, a drive means affixed to said one end of said 
torsionally resilient drive shaft and adapted to be driven 
thereby, the distance between the point where said sleeve 
20 is affixed to said torsionally resilient drive shaft and said 
one end and the torsional resiliency of said torsionally 
resilient drive shaft being sufficient to absorb substantially 
all of the pulsating energy which may be imparted to said 
torsionally resilient drive shaft by the oscillatory motion 
25 of said driven member. 

2. In a pumping mechanism, a positive displacement 
fluid pump having high amplitude, low frequency pulsat- 
ing flow characteristics, said fluid pump having a driven 
member, said driven member having a bore positioned 

30 therein, a sleeve positioned in said bore and affixed to 
said driven member, a rotatable torsionally resilient drive 
shaft affixed to said sleeve a substantial distance from one 
end of said torsionally resilient drive shaft, a source of 
power operatively connected to said torsionally resilient 
35 drive shaft at a point axially spaced from said sleeve for 
causing said torsionally resilient drive shaft to rotate, 
said fluid pump imparting an oscillatory motion to said 
driven member and to said torsionally resilient drive shaft 
when in operation to impose an oscillatory motion upon 
40 its rotary motion, a driven means affixed to said one end 
of said torsionally resilient drive shaft and adapted to 
be driven thereby, the distance between the point where 
said sleeve is affixed to said torsionally resilient drive 
shaft and said one end and the torsional resiliency of said 
torsionally resilient drive shaft being sufficient to absorb 
substantially all of the pulsating energy which may be 
imparted to said torsionally resilient drive shaft by the 
oscillatory motion of said driven member, said torsionally 
resilient drive shaft having a portion of reduced cross 
section located between the position on said torsionally 
resilient drive shaft where said sleeve is affixed and said 
one end. 

3. In a pumping mechanism, a positive displacement 
fluid pump having high amplitude, low frequency pulsat- 
ing flow characteristics, said fluid pump having a driven 
member, said driven member having a bore positioned 
therein, a sleeve positioned in said bore and affixed to said 
driven member, a rotatable torsionally resilient drive 
shaft affixed to said sleeve a substantial distance from 
one end of said torsionally resilient drive shaft, a source 
of power operatively connected to said torsionally resilient 
drive shaft at a point axially spaced from said sleeve for 
causing said torsionally resilient drive shaft to rotate, 
said fluid pump imparting an oscillatory motion to said 
driven member and to said torsionally resilient drive shaft 
when in operation to impose an oscillatory motion upon 
its rotary motion, a fluid pump having substantially con- 
stant flow characteristics, said fluid pump having substan- 
tially constant flow characteristics having a driven pump- 

70 ing means, means operatively connecting said driven 
pumping means to said one end of said torsionally resilient 
drive shaft for rotation therewith, the distance between 
the point where said sleeve is affixed to said torsionally 
. resilient drive shaft and said one end and the torsional 
75 resiliency of said torsionally resilient drive shaft being 
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sufficient to absorb substantially all of the pulsating en- . pump to said torsionatty resilient drive shaft at said one 

ergy which may be imparted to said torsionally resilient end, the distance between the point where said sleeve is 

drive shaft by the oscillatory motion of said driven mem- affixed to said torsionally resilient drive shaft and said 

ber. one end and the torsional resiliency of said torsionally 

4. A pumping mechanism comprising a rotary pump 5 resilient drive shaft being sufficient to absorb all of the 
including an external rotor and an internal rotor having pulsating energy which, may be imparted to said tor- 
intermeshing lobes, a sleeve affixed to said internal rotor, sionally resilient drive shaft by the oscillatory motion of 
a rotatable torsionally resilient drive shaft affixed to said said internal rotor of said rotary pump. 

sleeve a substantial distance from- one end of said tor- - . 

sionally resilient drive shaft, a source of power operatively 10 References Cited in the file of this patent 

connected to said torsionally resilient drive shaft at a . UNITED STATES PATENTS 
point axially spaced from said sleeve, said rotary pump 

imparting an oscillatory motion to said internal rotor 993,570 Webster — l — May 30, 1911 

and to said torsionally resilient drive shaft when in opera- 1,147,428 Peterson July 20, 1915 

tion to impose an oscillatory motion upon its rotary mo- 15 1,150,441 Loose Aug. 17, 1915 

tion, driven means affixed to said, one end of said tor- 1,490,219 Labberton, et al. Apr. 15, 1924 

sionally resilient drive shaft and adapted to be driven 1,874,681 . Woolson Aug. 30, .1932 

thereby, the distance between the point where said sleeve 1,965*742 Junkers — July 10, 1934 

is affixed to said torsionally resilient drive shaft and said 2,028,407 Moineau -„„ Jan. 21, 1936 

one end and the torsional resiliency of said torsionally 20 2,055,014 Manger — r Sept; 22, 1936 . 

resilient drive shaft being sufficient to absorb substantially 2,098,718 Caminez, et al. Nov. 9, 1937 

all of the pulsating energy which may be imparted to said . 2,220,751 Bergman . Nov. 5, 1940 

torsionally resilient drive shaft by the oscillatory motion 2,331,045 Rappl Oct 5, 1943 

of said internal rotor. 2,346,426 Hait Apr. 11, 1944 

5. A pumping mechanism comprising a rotary pump 25 2,346,432 Heintz _ Apr. 11, 1944 

including an external rotor and an internal rotor having 2,437,954 Havill Mar. 16, 1948 

intermeshing lobes, a sleeve affixed to said internal rotor, 2,460,649 Muller Feb. 1, 1949 

a rotatable torsionally resilient drive shaft affixed to said 2,487,439 Hasbrouck Nov. 8, 1949 

sleeve a substantial distance from one end of said tor- 2,490,115 Clarke 'Dec. 6, 1949 

sionally resilient drive shaft, a source of power opera- 30 2,513,984 Witchger _ July 4, 1950 

lively connected to said torsionally resilient drive shaft 2,541,405 Chapman "Feb. 13, 1951 

at a point axially spaced from said sleeve, said rotary 2,590,169 Fritz Mar. 25, 1952 

pump imparting an oscillatory motion to said internal , 2,647,380 Troeger, et al. — — Aug. 4, 1953 

rotor and to said torsionally resilient drive shaft when in 2,657,632 Kiefer Nov. 3, 1953 

operation to impose an oscillatory motion upon its rotary 35 2,658,361 Kalikow Nov. 10, 1953 

motion, driven means affixed to said one end of said tor- 2,698,526 Beier — Jan. 4, 1955 

sionally resilient drive shaft and adapted to be driven 2,703,847 Kalikow Mar. 8, 1955 

thereby, the distance between the point where said sleeve 2,705,459 Dunning — _ '. — Apr. 5, 1955 

is affixed to said torsionally resilient drive shaft and said 2,734,359 Mulheim* et at _ Feb. 14, ,1956 

one end and the torsional resiliency of said torsionally 40 2,738,660 Gail . — — Mar. 20, 1956; 

•resilient drive shaft being sufficient to absorb substan- 2,749,778 Kuhn — June 12, 1956 

dally all of the pulsating energy which may be imparted 2,767,658 Murray _ — Oct. 23, 1956 

to said torsionally resilient drive shaft by the oscillatory 2,772,546 Barrows - Dec. 4, 1956/ 

motion of said internal rotor, said torsionally resilient 2,775,204 Batten, et al Dec. 25, 1956 

drive shaft having a portion of reduced cross sectional 45 2,776,556 Gustafson, et al: Jan. 8, 1957 

area located between the position where said sleeve is 2,790,311 Kalikow Apr. 30, 1957 

affixed and 4he position where said driven means is affixed. 2,809,503 Gaubatz, et al — Oct 15, 1957 

6. In a pump mechanism, a rotary pump including, an 2,822,677 Reynolds ____ Feb. . 11, 1958 

external rotor and an internal rotor having intermeshing 2,851,892 Parkinson, et al. Sept. 16, 1958 
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rotor, a rotatable resilient drive shaft affixed to said sleeve 2,955,536 Gaubatz _ Oct. 11, I960 

a substantial distance from one end of said torsionally 2,955,537 Gaubatz : Oct 11, 1960 

resilient drive shaft, a source of power operatively con- 
nected to said torsionally resilient drive shaft at a point 65 FOREIGN PATENTS 

axially spaced from said sleeve for causing said torsionally 588,303 Great Britain „ .„ May 20, 1947 

resilient shaft to rotate, said rotary pump imparting an " 743,564 Great Britain - - Jan. 18, 1956 

oscillatory motion to said internal rotor and to said tor- 191 SSI France Feb. 17 1936 

sionally resilient drive shaft when in operation to impose . ggg 116 France June 26 1944 

an oscillatory motion upon its rotary motion, a vane type 60 . 900188 France 7 " """" \% 1944 

pump having a housing and a rotor eccentrically mounted 1 O0o!903 Ranee " ~ Oct 17* 1951 

in said housing, means affixing said rotor of said vane . ; . * 
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